Indolicidin, a 13-residue basic antimicrobial peptide rich in tryptophan and proline, interacts with Ca(2+)-calmodulin.
Indolicidin, ILPWKWPWWPWRR-NH(2), a short 13-residue antimicrobial and cytolytic peptide characterized from bovine neutrophils, has the calmodulin-recognition 1-5-10 hydrophobic pattern (indicated by amino acids in bold), is cationic, and thereby fulfills the requirements to interact with calmodulin. Hence, we have investigated the calmodulin-binding properties of indolicidin. Indolicidin interacted with calmodulin with fairly high affinity in a Ca(2+)-dependent manner. However, when bound, the peptide did not adopt helical conformation. Indolicidin also inhibited calmodulin-stimulated phosphodiesterase activity with IC(50) values in the nanomolar range. Replacement of either the proline residues of indolicidin with alanines or tryptophan residues with phenylalanines did not affect binding to calmodulin. However, these replacements had distinctive effects on the conformations of the bound peptides. While the alanine analog of indolicidin adopted predominantly alpha-helical conformation, the phenylalanine analog remained largely unordered. Differences in the ability of these analogs to inhibit the calmodulin-stimulated phosphodiesterase activity were observed. While the alanine analog was capable of inhibiting the activity with IC(50) values comparable to that of indolicidin, the phenylalanine analog did not inhibit the activity. Our results indicate that ability to adopt amphiphilic alpha-helical structure is not a prerequisite for binding to calmodulin and also binding does not necessarily result in inhibition of calmodulin-stimulated enzyme activities.